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an upper surface formed with a hole, a closed side surface,
and an opened bottom surface, a bobbin movably installed
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bobbin to go in and out the hole according to movement of
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1
LENS DRIVING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 15/910,614, filed Mar. 2, 2018, now U.S. Pat. No.
10,983,298, 1ssued Apr. 20, 2021; which 1s a continuation of
U.S. application Ser. No. 13/873,978, filed Apr. 30, 2013,
now U.S. Pat. No. 9,939,606, 1ssued Apr. 10, 2018; which 1s
a continuation of U.S. application Ser. No. 12/910,293, filed
Oct. 22, 2010, now U.S. Pat. No. 8,451,353, 1ssued May 28,

2013; which 1s a continuation of U.S. application Ser. No.

12/516,146, filed May 22, 2009, now U.S. Pat. No. 7,885,
023, 1ssued Feb. 8, 2011; which 1s the U.S. national stage
application of International Patent Application No. PCT/
KR2007/005901, filed Nov. 22, 2007; which claims priority
to Korean Patent Application No. 10-2006-0116317, filed
Nov. 23, 2006, all of which are incorporated herein by
reference 1n their entirety.

TECHNICAL FIELD

The present invention relates to a lens driving apparatus.

BACKGROUND ART

Recently, as electronic appliances have multi-functions,
various electronic appliances having cameras therein, such
as MP3 players, mobile communication terminals and
PDAs, have been widely used.

As electronic appliances having cameras therein are
manufactured 1 a small size, parts for providing camera
functions must also be manufactured 1n a small size.

Further, since electronic appliances having cameras
therein may be easily exposed to external environment or
impact 1n terms of the characteristics of portable electronic
appliances, external impurities may easily penetrate into the
clectronic appliances or the electronic appliances may be
casily broken by the impact.

Technical Problem

The embodiment provides a lens driving apparatus which
can be designed 1n a simple structure and manufactured 1n a
small size. The embodiment provides a lens driving appa-
ratus having high resistance against impact and inhibiting
penetration of external impurities.

Technical Solution

A lens driving apparatus according to an embodiment
comprising: a base; a yoke coupled to the base, having an
upper surface formed with a hole, a closed side surface, and
an opened bottom surface; a bobbin movably installed 1n an
inner portion of the yoke; a lens module coupled to the
bobbin to go in and out the hole according to movement of
the bobbin; a magnet fixed to an mner portion of the yoke;
a coil fixed to an outer portion of the bobbin while facing the
magnets; and springs coupled to the bobbin to provide
restoration force to the bobbin.

Advantageous Ellects

According to the lens driving apparatus of the embodi-
ment, a yoke 1s directly coupled to a base and parts are
installed 1n a space formed 1n an 1ner portion of the base
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and the yoke. Accordingly, since an additional case 1s not
necessary, the number of parts 1s reduced, an assembly
procedure 1s simplified, and thus the manufacturing cost can
be saved. Further, according to the lens driving apparatus of
the embodiment, the base 1s coupled to the voke while
maintaining a sealing status by locking holes of the base and
locking protrusions of the yoke.

That 1s, any gap does not exist 1n the sides of the base and
the yoke, a hole of the yoke 1s shielded by a lens module, and
a through hole of the base 1s closely coupled to an electronic
appliance, so that impurities can be ihibited from penetrat-
ing into the mner space formed be the base and the yoke. As
a result, the parts are not damaged by the impurities.
Furthermore, when a prism magnet 1s used, since the manu-
facturing cost 1s saved as compared with a case of using a
ring-shaped magnet, the economical efliciency can be
improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view showing a lens
driving apparatus according to the embodiment;

FIG. 2 1s a sectional view showing the lens driving
apparatus i FIG. 1;

FIG. 3 1s a perspective view showing a state in which a

magnet and a coil are installed at the yoke in FIG. 1; and
FIG. 4 15 a perspective view showing a coupling state of

the yoke and the base in FIG. 1.

MODE FOR THE INVENTION

Heremaiter, a lens driving apparatus according to an
embodiment will be described with reference to accompa-
nying drawings. FIG. 1 1s an exploded perspective view
showing the lens driving apparatus according to the embodi-
ment, FIG. 2 1s a sectional view showing the lens driving
apparatus 1n FIG. 1, and FIG. 3 1s a perspective view
showing a state 1n which a magnet and a coil are 1nstalled at
the yoke 1n FIG. 1.

As shown 1 FIGS. 1 and 2, the lens driving apparatus
according to the embodiment comprises a base 110 and a
metal yoke 120 which are coupled to each other to form a
predetermined space.

The base 110 has a disc shape or a polygonal plate shape
and 1s formed at the central portion thereof with a through
hole 111. The bottom surface of the base 110 1s coupled to
an electronic appliance (not shown) and a circuit substrate
112 provided with an image sensor (not shown) 1s arranged
in the through hole 111.

The yoke 120 1s coupled to the base 110 to serve as a case
for protecting parts. The yoke 120 has an upper surface, at
which a hole 121 allowing entrance of a lens module 200 1s
formed, an opened bottom surface making contact with the
upper surface of the base 110, and closed lateral side
surfaces.

The side surfaces of the lens driving apparatus according,
to the embodiment are closed by the base 110 and the yoke
120. Accordingly, since an additional case for protecting the
lens driving apparatus 1s not necessary, the structure of the
lens driving apparatus can be simplified. Further, since the
side surfaces of the lens driving apparatus are closed,
external impurities cannot penetrate mnto the inner side of the
lens driving apparatus.

A ning-shaped bobbin 130 that goes 1n and out the hole
121 1s movably installed at the mner side of the yoke 120.
The lens module 200 provided with a lens 202 and a support
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201 for supporting the lens 202 1s coupled to the inner
peripheral surface of the bobbin 130.

The bobbin 130 includes an outer surface having a
circular or a polygonal shape corresponding to the yoke 120,
and an 1nner surface having a circular shape corresponding
to the outer surface of the lens module 200. According to the
embodiment, the bobbin 130 includes an outer surface
having an octagonal shape.

Magnets 140 are fixed to the mnner peripheral surface of
the yoke 120, and a coil 150 1s wound around the outer
peripheral surface of the bobbin 130 while facing the
magnets 140.

The magnet 140 has a circular or a polygonal shape
corresponding to the yoke 120. As shown 1n FIGS. 1 and 3,
when the yoke 120 1s a polygonal case, a plurality of prism
magnets 140 are prepared and three sides of each magnet
140 make contact with the inner peripheral surface of the
yoke 120.

In the lens driving apparatus according to the embodi-
ment, since the magnets 140 are 1nstalled at four edges of the
yoke 120, respectively, an empty space between the yoke
120 and the co1l 150 can be eflectively utilized. Accordingly,
the lens driving apparatus can be manufactured in a smaller
s1ze. Further, since the prism magnet 140 1s mnexpensive as
compared with a ring-shaped magnet, the lens driving appa-
ratus with a low price can be manufactured.

Since the coil 150 1s wound around the outer peripheral
surface of the bobbin 130, the coil 150 has a circular or a
polygonal shape corresponding to the outer surface of the
bobbin 130. I the coil 150 has a polygonal shape and the
magnet 140 has a circular shape, the distance between the
coil 150 and the magnet 140 becomes non-uniform.

Accordingly, when the coil 150 has a polygonal shape, the
magnet 140 has a prism shape as shown in FIGS. 1 and 3.

As electric current 1s applied to the coil 150, the coil 150
moves upward according to the interaction of the electric
ficld generated by the coil 150 and the magnetic field
generated by the magnet 140, and thus the bobbin 130
moves upward. Accordingly, the lens module 200 coupled to
the bobbin 130 also moves upward.

In addition, 1f the electric current 1s not applied to the coil
150, the bobbin 130 moves downward. To this end, upper
and lower leaf springs 161 and 165 having a coil structure
are 1nstalled at the upper and lower portions of the bobbin
130 in order to provide restoration force for returning the
bobbin 130 to the 1nitial state.

At this time, the outer portion of the upper spring 161 1s
iserted between the yoke 120 and the upper surface of the
magnet 140. Further, the inner portion of the upper spring
161 is inserted into first support protrusions 131 formed on
the upper end surface of the bobbin 130. Accordingly, the
upper spring 161 can be inhibited from being rotated and
moved due to external impact.

The inner portion of the lower spring 165 1s integrally
tormed with the bobbin 130 through injection molding, and
the outer portion of the lower spring 165 1s inserted between
the bottom surface of a spacer 170 and the base 110. Further,
second support protrusions 133 that make contact with the
inner peripheral surface of the through hole 110 formed 1n
the base 110 are formed on the lower end surface of the
bobbin 130. The second support protrusions 133 guide and
support the bobbin 130 such that the bobbin 130 can be
coupled to another element at an exact position and exactly
move upward and downward.

The spacer 170 1s installed at the base 110 below the
magnets 140 and the outer surface of the lower spring 165
1s mserted between the lower surface of the spacer 170 and
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the base 110. That 1s, the outer portion of the lower spring
165 1s supported between the spacer 170 and the base 110,
and the inner portion of the lower spring 165 1s integrally
formed with the bobbin 130, so that the lower spring 165 can
be mhibited from being rotated and moved due to external
impact.

Further, the spacer 170 has 1nsertion protrusions 171 used
for firm coupling and movement prevention of the spacer
170, and the base 110 has support holes 173 into which the
insertion protrusions 171 are mserted.

The yoke 120 and the spacer 170 have step sections 120a
and 170a, respectively, as shown 1n FIG. 2. the step sections
120a and 170a provide a space for movement of the middle
parts of the upper and lower leaf springs 161 and 165.

Hereinatter, a coupling structure of the base 110 and the
yoke 120 will be described with reference to FIGS. 1, 2 and

4.

FIG. 4 15 a perspective view showing a coupling state of
the yoke and the base i FIG. 1.

As shown in FIG. 4, the base 110 has a plurality of
protrusion plates 115 protruding upward on the outer surface
thereof, and locking protrusions 117 are formed at the
protrusion plates 115, respectively. Further, the yoke 120 has
locking holes 127 at the sides thereof, 1nto which the locking
protrusions 117 are inserted.

The base 110 1s closely coupled to the yoke 120 by using
the locking protrusions 117 and the locking holes 127.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereod, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled 1n the art that
will fall within the spirit and scope of the principles of this
disclosure.

INDUSTRIAL APPLICABILITY

The lens drniving apparatus according to the embodiment
can be manufactured 1n a small size, can 1inhibit external
impurities from penetrating 1nto the mner portion of the lens
driving apparatus, and 1s not broken due to external impact.

Further, the lens driving apparatus according to the
embodiment can be applied to both cameras and various
clectronic appliances provided with the cameras.

The mnvention claimed 1s:

1. A lens drniving apparatus comprising:

a base;

a metal case configured to serve as both a yoke and an
outer case, the metal case being coupled to the base;

a bobbin disposed 1n the metal yoke;

a coil disposed on an outer portion of the bobbin;

four magnets facing the coil and disposed between the
coil and the metal case; and

upper and lower springs disposed in the metal case and
coupled to the bobbin,

wherein the four magnets are disposed on four corners of
the base, respectively,

wherein each of the four magnets has a flat side surface
facing the coil,

wherein four regions of the outer portion of the bobbin
have respective four flat surfaces, and

wherein portions of the coil facing the four magnets are
disposed on the four flat surfaces of the outer portion of
the bobbin, respectively.

2. The lens dniving apparatus as claimed in claim 1,

wherein the upper spring 1s coupled to an upper portion of
the bobbin and the lower spring 1s coupled to a lower portion

of the bobbin,
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wherein the upper spring has a first side coupled to the
metal case, a second side coupled to the upper portion
of the bobbin, and a middle part connecting the first
side and the second side, and

wherein the first side of the upper spring i1s disposed

between the metal case and at least one of the four
magnets.

3. The lens driving apparatus as claimed in claim 2,
wherein the metal case imncludes an upper surface and a side
surface, and

wherein the middle part of the upper spring 1s spaced apart

downwards from the upper surface of the metal case.

4. The lens driving apparatus as claimed in claim 3,
wherein the side surface of the metal case 1s closed, and

wherein the side surface of the metal case extends from

the upper surface of the metal case towards the base.

5. The lens driving apparatus as claimed in claim 2,
wherein the metal case comprises a step section to provide
a space for movement of the middle part of the upper spring.

6. The lens dniving apparatus as claimed in claim 2,
wherein the second side of the upper spring 1s inserted into
first support protrusions formed at the upper portion of the
bobbin.

7. The lens driving apparatus as claimed in claim 1,
wherein each of the four magnets has at least one flat side
surface facing the metal case.

8. The lens driving apparatus as claimed in claim 7,
wherein the coil 1s wound 1n an octagonal shape including
four planar surfaces facing the four magnets, respectively.

9. The lens driving apparatus as claimed in claim 7,
wherein three flat side surfaces of each of the four magnets
face the metal case.

10. The lens driving apparatus as claimed in claim 1,
wherein the base has locking protrusions and the metal case
has locking holes into which the locking protrusions are
inserted.

11. The lens driving apparatus as claimed in claim 1,
wherein a spacer 1s installed below the four magnets and
coupled to the base.
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12. The lens driving apparatus as claimed 1n claim 11,
wherein the spacer comprises insertion protrusions and the
base comprises support holes into which the insertion pro-
trusions are inserted.

13. The lens driving apparatus as claimed in claim 1,
wherein second support protrusions are formed at a lower
portion of the bobbin to make contact with an inner periph-
eral surface of a through hole formed 1n the base.

14. The lens driving apparatus as claimed 1n claim 1,
wherein the coil has a shape corresponding to the bobbin.

15. A camera comprising:

the lens driving apparatus of claim 1; and

a lens coupled to the bobbin of the lens driving apparatus.

16. The camera as claimed in claim 15, wherein the upper
spring 1s coupled to an upper portion of the bobbin and the
lower spring 1s coupled to a lower portion of the bobbin,

wherein the upper spring has a first side coupled to the

metal case, a second side coupled to the upper portion
of the bobbin, and a middle part connecting the first
side and the second side, and

wherein the first side of the upper spring i1s disposed
between the metal case and at least one of the four
magnets.
17. The camera as claimed 1n claim 16, wherein the metal
case 1ncludes an upper surface and a side surface, and
wherein the middle part of the upper spring 1s spaced apart
downwards from the upper surface of the metal case.
18. The camera as claimed 1n claim 17, wherein the side
surface of the metal case 1s closed, and
wherein the side surface of the metal case extends from
the upper surface of the metal case towards the base.
19. The camera as claimed 1n claim 16, wherein the metal
case comprises a step section to provide a space for move-
ment of the middle part of the upper spring.
20. An clectronic appliance comprising the camera
according to claim 15.
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